Tissue perfusion in neonates undergoing open-heart surgery using autologous umbilical cord blood or donor blood components.
This study evaluates the hemoglobin-oxygen relationship and tissue perfusion during cardiopulmonary bypass (CPB) in neonates undergoing open-heart surgery using autologous umbilical cord blood or donor blood components. We compared perioperative hematocrit (Hct), fetal hemoglobin (HbF), p(50)O(2), pH, pCO(2), serum lactate, duration of mechanical ventilation and intensive care unit (ICU) length of stay in neonates undergoing open-heart surgery using autologous umbilical cord blood (Group I, N=45) or donor blood components (Group II, N=65). The groups were similar with respect to diagnosis, weight, type of procedure, duration of CPB and duration of myocardial ischemia. Mean p(50)O(2) was significantly lower in Group I during CPB (19.7 vs. 22.3 mmHg, p=0.004) and at the end of CPB (20.1 vs. 22.8 mmHg, p=0.003). Median peak lactate during CPB was higher in Group I (4.8 vs. 2.2 mmol/l, p<0.001). Carbon dioxide tension was identified as an independent predictor of higher p(50)O(2) during CPB in Group I (β=0.88, p=0.002), but not Group II. Bodyweight, Hct, duration of CPB, pre-CPB lactate level and pCO(2) affected peak lactate level during CPB. Although mean duration of ventilation was longer in Group II (mean 51 vs. 43, p=0.004), the groups experienced similar duration of ICU stay (5.8 vs. 5.9 days, p=0.280). Despite the fact that the oxyhemoglobin dissociation curve is shifted leftward in patients who receive autologous umbilical cord blood, tissue oxygen delivery appears to be preserved in neonates who undergo open-heart surgery using autologous umbilical cord blood.